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DFWLYLWLHVWREHVFKHGXOHGLQHDFKVORWIRUDQRGHZKLFKDUH
GRZQORDGXSORDGDQGVOHHS&RRUGLQDWLRQEHWZHHQQRGHV
DWWZRQHLJKERULQJOHYHOVLVUHTXLUHGDVZKHQDFKLOGQRGH
LVXSORDGLQJWKHFRUUHVSRQGLQJSDUHQWQRGHKDVWREHLQWKH
GRZQORDGPRGH,QWKH'DWD7UDQVPLVVLRQSKDVHRQWKH
RWKHUKDQGWLPHLVGLYLGHGLQWRDIL[HGQXPEHURIVD\P
IUDPHVDQGHDFKIUDPHFRQWDLQVDIL[HGQXPEHURIVD\Q
VORWV 7KH GXUDWLRQ RI D VORW LV MXVW HQRXJK IRU WKH
WUDQVPLVVLRQRIDSDFNHWIURPRQHQRGHWRWKHQH[W,QRUGHU
WRSUHYHQWLQWHUIHUHQFHDPXOWLFKDQQHODSSURDFKLVXVHGLQ
ZKLFKHDFKQRGHKDVDUHFHLYLQJIUHTXHQF\FKDQQHOWKDWLV
GLIIHUHQW IURPDOOQHLJKERULQJQRGHV$OO QRGHVZLOO WKHQ
IROORZ WKH VFKHGXOH GHWHUPLQHG LQ WKH 6ORW $VVLJQPHQW
SKDVHWRSHUIRUPDFWLYLWLHVLQHDFKVORWLQDIUDPHDQGWKH
IUDPHSDWWHUQZLOOUHSHDWVPWLPHVXQWLOWKLVGXW\F\FOHHQGV
DQGWKHQH[WEHJLQV7KHGHWDLOVRIWKH6ORW$VVLJQPHQWDQG
'DWD 7UDQVPLVVLRQ SKDVHV DUH GLVFXVVHG LQ WKH IROORZLQJ
VXEVHFWLRQV
$ 'LVWULEXWHG6ORW$VVLJQPHQW$OJRULWKP
$QRGHPD\KDYHPXOWLSOHFKLOGQRGHV,IWZRRUPRUH
FKLOGQRGHVDUHWU\LQJWRVHQGDSDFNHWWRWKHVDPHSDUHQW
QRGH DW WKH VDPH WLPH WKHQ D FROOLVLRQ ZLOO KDSSHQ
7KHUHIRUHDVFKHGXOHIRUHDFKFKLOGQRGHWRVHQGSDFNHWV
WRLWVSDUHQWQRGHLVQHHGHG+RZHYHULWLVQRWHQFRXUDJHG
IRUDSDUHQWQRGHWRJLYHDIL[HGVFKHGXOHWRHDFKRILWVFKLOG
QRGHVEHFDXVHQRWDOOFKLOGQRGHVKDYHWKHVDPHDPRXQWRI
SDFNHWV WR VHQG LQ PRVW RI WKH WLPH 7KXV DQ DOJRULWKP
ZKLFKDOORZVHDFKQRGHWRKDYHDGDSWLYHXSORDGLQJVORWV
EDVHGRQWKHWUDIILFORDGLVUHTXLUHG
)LJXUHVKRZVDGXW\F\FOHLQWKHGHVLJQHGSURWRFRORQ
HDFKQRGHIRUWZRQHLJKERULQJOHYHOVVD\OHYHOV/DQG/
(DFKQRGHKDVLWVRZQGXW\F\FOHDQGLWLVGLYLGHGLQWRWZR
SKDVHV ,Q WKH6ORW$VVLJQPHQWSKDVH WKHUH DUH WZR VXE
SKDVHV QDPHO\ ,WHUDWLYH 0DWFKLQJ  3DUHQW ,03 DQG
,WHUDWLYH 0DWFKLQJ  &KLOG ,0& LQ ZKLFK WKH LWHUDWLYH
PDWFKLQJ SURSRVHG LQ >@ LV PRGLILHG WR SHUIRUP VORW
DVVLJQPHQW7KHPDLQSXUSRVHRI LWHUDWLYHPDWFKLQJ LV WR
PDWFKSDLUVRI VHQGHUDQG UHFHLYHUDPRQJ WKHQRGHV LQ D
SDUWLFXODUVORW6LQFHDQRGHFDQSOD\DUROHDVDSDUHQWLQD
VORWEXWDVDFKLOGLQDQRWKHUVORWLWLVWKHUHIRUHQHFHVVDU\
WR KDYH WZR VORW DVVLJQPHQW VXESKDVHV IRU HDFK QRGH
)LJXUH  VKRZV WKH GHWDLOV RI DQ LWHUDWLYH PDWFKLQJ
VXESKDVHZKLFKFRQVLVWVRI WKUHHVWHSV55HTXHVW*
*UDQW DQG $  $FFHSW 7KH IXQFWLRQ RI HDFK VWHS LV
GHVFULEHGDVIROORZV
5HTXHVW$FKLOGQRGHZLOOEURDGFDVWDUHTXHVWPHVVDJH
WRDOORILWVSDUHQWQRGHV7KLVUHTXHVWPHVVDJHFRQVLVWVRI
WKH QXPEHU RI VORWV QHHGHG ,I WKH FKLOG QRGH KDV PRUH
SDFNHWVWRVHQGWKHQLWFDQUHTXHVWIRUPRUHVORWV
*UDQW $ SDUHQW QRGH PD\ UHFHLYH UHTXHVW PHVVDJHV
IURPGLIIHUHQWFKLOGQRGHV,QWKLVVWHSWKHSDUHQWQRGHZLOO
FKRRVH LWVDYDLODEOHVORWVDQGUHSO\JUDQWPHVVDJHV WR WKH
HDFK RI LWV FKLOG QRGHV 7KH JUDQW PHVVDJH LQFOXGHV WKH
LQIRUPDWLRQRIWKHVHQGHU,'WKHUHFHLYHU,'DQGWKHVORWV
IRUWKHFKLOGQRGHVWRVHQGWKHLUSDFNHWV
$FFHSW &KLOG QRGHV PD\ KDYH UHFHLYHG *UDQWV IURP
PRUHWKDQRQHSDUHQWQRGH7KXVWKHFKLOGQRGHLVUHTXLUHG
WRVHOHFWDSDUHQWLQDVORWDQGVHQGDQDFFHSWPHVVDJHWRWKH
SDUHQW$IWHUWKHSDUHQWUHFHLYHGWKHDFFHSWPHVVDJHWKHQ
WKHVHQGHUDQGWKHUHFHLYHUDUHSDLUHGLQWKDWSDUWLFXODUVORW
,QDQLWHUDWLRQRI5*$VWHSVLVSRVVLEOHWKDWDQRGHLV
XQDEOH WR VFKHGXOH D VORW IRU XSORDGLQJGRZQORDGLQJ D
SDFNHWHYHQLILWVSDUHQWFKLOGKDVDFRPPRQLQDFWLYHVORW
RZLQJWRSDFNHWORVVDQGRUVHOHFWLRQPLVPDWFK7KHUHIRUH
HDFKQRGHZLOOUHSHDWWKUHHWLPHVRI5*$VWHSVZLWKLQRQH
LWHUDWLYH PDWFKLQJ VXESKDVH %HVLGHV HDFK QRGH KDV WZR
LWHUDWLYH PDWFKLQJ VXESKDVHV ZKLFK LV WKH LWHUDWLYH
PDWFKLQJ DV SDUHQW ,03 DQG WKH LWHUDWLYH PDWFKLQJ DV
FKLOG,0&$OOWKHVDPHOHYHOQRGHVZLOOEHLQWKHVDPH
SKDVH ,I OHYHO/QRGHVDUH LQ,03SKDVH WKHQDOORI WKH
QRGHV LQ OHYHO/ZLOOEH LQ ,0&SKDVH$OO WKHQRGHV
ZKLFKDUHLQWKH,0&SKDVHZLOOVWDUWWREURDGFDVWDUHTXHVW
PHVVDJHDQGWKHQIROORZWKHLWHUDWLYHPDWFKLQJVWHSVZKLFK
LV WR ZDLW IRU D JUDQW PHVVDJH DQG UHSO\ ZLWK DQ DFFHSW
PHVVDJHWRWDUJHWHGSDUHQWQRGH$IWHUWKHFXUUHQWLWHUDWLYH
PDWFKLQJSKDVHLVFRPSOHWHGWKHQWKHQRGHVZLOOVZLWFKWKH
PRGH RI LWHUDWLYH PDWFKLQJ )RU LQVWDQFH LI WKH FXUUHQW
LWHUDWLYHPDWFKLQJSKDVH LV ,03 WKHQQH[W SKDVH ZLOO EH
VZLWFKWR,0&
)LJ$GXW\F\FOHLQWKHSURWRFRO

)LJ'HWDLOVRI,WHUDWLYH0DWFKLQJ3KDVH
)LJXUH  VKRZV WKH GXW\ F\FOH RI HDFK QRGH /HW VD\
QRGH$LVDWOHYHO/QRGH%LVWKHFKLOGRIQRGH$DQGQRGH
&LVWKHFKLOGRIQRGH%:KHQWKHF\FOHVWDUWVHDFKQRGHLV
UHTXLUHGWRSHUIRUPWKHLWHUDWLYHPDWFKLQJ1RGH$DQG&
DUH LQ WKH ,03 SKDVH DQG QRGH % LV LQ WKH ,0& SKDVH
1RGH % ZLOO VWDUW WR EURDGFDVW D UHTXHVW PHVVDJH WR LWV
SDUHQWQRGH$VVXPHWKDWQRGH%UHTXHVWHGIRU WZRVORWV
WKHQQRGH$ZLOOVHOHFWWZRDYDLODEOHVORWVIRUH[DPSOHVORW
DQGVORWDQGLQIRUPQRGH%E\VHQGLQJDJUDQWPHVVDJH
1RGH%ZLOOUHSO\DQDFFHSWPHVVDJHWRQRGH$LIQRGH%
DFFHSWV WKH VORWV WKDW SURYLGHG E\ QRGH $ $IWHU QRGH $
UHFHLYHGWKHDFFHSWPHVVDJHWKHQQRGH$DQG%DUHSDLUHG
DW VORW  DQG VORW  DV VKRZQ LQ )LJXUH  1RGH $ ZLOO
SHUIRUPGRZQORDGDQGQRGH%ZLOOSHUIRUPXSORDGDWVORW
DQGVORW1RGHVFDQWXUQRIILWV¶UDGLRIRUWKHUHVWRILGOH
VORWV LQ RUGHU WR VDYH WKH HQHUJ\ $IWHU WKH ILUVW LWHUDWLYH
PDWFKLQJSKDVHLVFRPSOHWHGWKHQHDFKOHYHORIQRGHVZLOO
QHHG WR VZLWFK WKH PRGH RI LWHUDWLYH PDWFKLQJ WR GR WKH
VHFRQGLWHUDWLYHPDWFKLQJ)RUH[DPSOHQRGH$ZLOOVZLWFK
WR,0&SKDVHWRGRWKHLWHUDWLYHPDWFKLQJZLWKLWVSDUHQW
QRGHV/HYHO/1RGH%ZLOOEHLQ,03SKDVHZKLFKZLOO
GRWKHSDLULQJZLWKLWVFKLOGQRGHHJ1RGH&

)LJ'XW\&\FOHRIHDFKQRGH

)LJ3DLULQJEHWZHHQ1RGH$DQG%
% 0XOWLFKDQQHO'DWD7UDQVPLVVLRQ
6ORWDVVLJQPHQWDYRLGVFROOLVLRQFDXVHGE\FKLOGQRGHV
VHQGSDFNHWWRWKHVDPHSDUHQWVLPXOWDQHRXVO\+RZHYHU
FROOLVLRQZLOOVWLOOKDSSHQZKHQDQRGHVHQGVDSDFNHW WR
WKHUHFHLYHUDOORILWVQHLJKERUQRGHVFDQDFWXDOO\UHFHLYH
LW VR FDOOHG RYHUKHDULQJ ,Q DGGLWLRQDO WKH KLGGHQ QRGH
SUREOHPZLOOFDXVHFROOLVLRQDWWKHUHFHLYHU)RUH[DPSOH
LQWKH)LJXUHZKHQQRGH%LVVHQGLQJDSDFNHWWRQRGH
$QRGH&ZLOORYHUKHDUWKHSDFNHW,IQRGH'WULHVWRVHQG
D SDFNHW DW WKLV WLPH WKHQ FROOLVLRQ ZLOO EH KDSSHQHG DW
QRGH&UHVXOWHGWKDWWKHSDFNHWGLGQRWUHFHLYHE\QRGH&
FRUUHFWO\7KXVQRGH'LVUHTXLUHGWRUHWUDQVPLWWKHSDFNHW
DJDLQ

)LJ2YHUKHDULQJDQGFROOLVLRQDWQRGH&
7KHUHIRUH PXOWLFKDQQHO DSSURDFK LV SHUIRUPHG WR
GLVWULEXWH RWKHU QHLJKERU QRGHV LQ RUGHU WR DYRLG IURP
FROOLVLRQDQGRYHUKHDULQJ)LUVWRIDOODOOWKHQRGHVZLOOKDYH
LWVRZQVHOHFWHGFKDQQHO7KLVFKDQQHOFDQQRWEHVDPHDV
WKH QHLJKERU QRGHV¶ FKDQQHO DQG DOVR WKH FKDQQHO RI WKH
SDUHQWRIQHLJKERUQRGHV$OO WKH FKLOGQRGHV DUH DEOH WR
NQRZWKHFKDQQHORILWVSDUHQWQRGH:KHQWKHFKLOGQRGH
ZDQWVWRVHQGDSDFNHWWRLWVSDUHQWQRGHWKHQLWZLOOVZLWFK
LWVFKDQQHO WR WKHSDUHQWQRGH¶VFKDQQHO$IWHU WKDWFKLOG
QRGHFDQVWDUWWRVHQGDSDFNHWWRWKHSDUHQWQRGHDQGWKH
SDUHQW QRGH ZLOO DEOH WR UHFHLYH LW )LJXUH  LOOXVWUDWHV D
VFHQDULRRIPXOWLFKDQQHOXVDJHGXULQJGDWD WUDQVPLVVLRQ
(DFKQRGHZLOOVZLWFKFKDQQHOWRLWVSDUHQW¶VFKDQQHOGXULQJ
GDWDWUDQVPLVVLRQDQGDYRLGLQWHUIHUHQFHIURPRWKHUQRGHV
$IWHUWKHGDWDDUHVHQWE\WKHVHQGHULWZLOOVZLWFKEDFNWR
LWVRZQFKDQQHO
)LJ0XOWLFKDQQHOGXULQJGDWDWUDQVPLVVLRQ
7KH FRPELQDWLRQ RI PXOWLFKDQQHO GLYLVLRQ DQG VORW
DOORFDWLRQ LV DEOH WR SURYLGH D FROOLVLRQ IUHH GDWD
WUDQVPLVVLRQ 0XOWLFKDQQHO GLYLVLRQ DYRLGV LQWHUIHUHQFH
IURPHDFKRWKHUQRGHDQGVORWDOORFDWLRQSUHYHQWVPXOWLSOH






FKLOGWUDQVPLWGDWDWRWKHVDPHSDUHQWQRGHVLPXOWDQHRXVO\
6LQFHWKHFKDQQHOLVIUHHIRUWKHGDWDWUDQVPLVVLRQDEDFNRII
EHIRUHVHQGLQJGDWDLVQRWUHTXLUHGWRSHUIRUP7KHUHIRUH
WKHVORWGXUDWLRQFDQEHWULPPHGWRWKHGXUDWLRQRIVHQGLQJ
RQHGDWDSOXVWKHWLPHRIZDLWLQJIRU$&.SDFNHW
,9 6,08/$7,215(68/7
,Q WKLV VHFWLRQ WKH VLPXODWLRQ LV FDUULHG RXW E\ XVLQJ
0L;L0 >@ ZKLFK LV RQH RI WKH 201H7 PRGHOOLQJ
IUDPHZRUNV7KHVLPXODWLRQVHWWLQJLVVKRZQDVLQ7DEOH
7KHSDUDPHWHUVRIFXUUHQWGUDZQLQWUDQVPLWWLQJUHFHLYLQJ
LGOHDQGVOHHSPRGHVDUHUHIHUUHGWR&&GDWDVKHHW>@
7KH PHWULFV RI HQHUJ\ FRQVXPSWLRQ SDFNHW ORVV ODWHQF\
DQG WKH QXPEHU RI WUDQVPLVVLRQ DUH VHOHFWHG IRU WKH
FRPSDULVRQRIWKHSURSRVHGSURWRFRODJDLQVWPXOWLSLSHOLQH
VFKHGXOLQJ >@ DQG WKH SURSRVHG PXOWLSDWK ZLWK VLQJOH
FKDQQHOSURWRFRO06ZKLFKLVXVLQJWKHVWDQGDUGRI,(((
 &60$&$ SURWRFRO ZLWKRXW DQ\ VOHHSZDNH
SURWRFRO,QDGGLWLRQDOZHIRFXVRQOHYHOQRGHVEHFDXVH
OHYHOQRGHVKDYHKLJKHULPSDFWWRWKHUHVWOHYHORIQRGHV
GXHWRLIDOORIWKHOHYHOQRGHVDUHUDQRXWRIWKHLUHQHUJ\
WKHUHVWZLOOEHGLVFRQQHFWHGGLUHFWO\IURPWKHEDVHVWDWLRQ
,Q WKH VLPXODWLRQQRGHVDUHJHQHUDWHGDQG UDQGRPO\
GLVWULEXWHG7KHQHWZRUNWRSRORJ\VWUXFWXUHLVVKRZQDVLQ
)LJXUH$OOWKHQRGHVZLOOSHULRGLFDOO\JHQHUDWHSDFNHWV
DQG VHQG WR WKH EDVH VWDWLRQ WKURXJK PXOWLKRS DQG
PXOWLSDWK:HDVVXPHDOOQRGHVWUDQVPLWWKHVDPHW\SHRI
GDWD SDFNHWV 7KH GXUDWLRQ RI RQH F\FOH LV FRQILJXUHG WR
 VHFRQGV IRU RXU SURWRFRO ZLWK PXOWLSLSHOLQH
VFKHGXOLQJ,QRXUSURWRFROWKHGXUDWLRQRILQWKHF\FOH
LVXVHGWRSHUIRUPWKHLWHUDWLYHPDWFKLQJSURFHVVWKHUHVWRI
WLPH LV XVHG IRU GDWD WUDQVPLVVLRQ ZKLFK FRQVLVW RI 
IUDPHV(DFKIUDPHFRQWDLQVVORWVZLWKVHFRQGV,Q
WKH PHDQWLPH WKH F\FOH RI PXOWLSLSHOLQH VFKHGXOLQJ LV
GLYLGHG LQWR IRXU IUDPHV(DFK IUDPHFRQVLVWVRI VORWV
ZLWKVHFRQGV


7KH UHVXOW LQ )LJXUH  VKRZV WKH DYHUDJH HQHUJ\
FRQVXPSWLRQLQ OHYHOQRGHV)URPWKHILJXUH WKHQRGHV
ZKLFKGRQRWLPSOHPHQWVOHHSSURWRFROFRQVXPHGWKHPRVW
HQHUJ\ 0XOWLSLSHOLQH VFKHGXOLQJ KDV WKH ORZHVW HQHUJ\
FRQVXPSWLRQHYHQZKHQWKHWUDIILFORDGLVLQFUHDVHG7KLVLV
EHFDXVH PXOWLSLSHOLQH XVHV D IL[HG VFKHGXOLQJ DQG WKH
VOHHSLQJWLPHLVFRQVWDQW+RZHYHURXUSURWRFROZLOOKDYH
KLJKHUHQHUJ\FRQVXPSWLRQWKDQPXOWLSLSHOLQHVFKHGXOLQJ
7KHUHDVRQLVWKDWGXULQJWKHKLJKWUDIILFORDGRXUSURWRFRO
LVDEOHWRFRQYHUWVRPHRIWKHVOHHSLQJWLPHLQWRDFWLYHWLPH
WRWUDQVPLWRUUHFHLYHSDFNHWV
)LJXUH  VKRZV WKH HQGWRHQG SDFNHW ORVV XQGHU
GLIIHUHQWWUDIILFORDG0XOWLSLSHOLQHVFKHGXOLQJKDVKLJKHVW
SDFNHWORVVUDWHZKHUHRXUSURWRFROKDVORZHVWSDFNHWORVV
UDWH 'XH WR WKH PXOWLSLSHOLQH VFKHGXOLQJ XVHV IL[HG
VFKHGXOHWKHRXWJRLQJWUDIILFORDGRIHDFKQRGHLVOLPLWHG
7KHUHIRUHZKHQWKHWUDIILFORDGLVJHWWLQJKLJKHUWKHQRGHV
ZLOOVWDUWWRGLVFXVVSDFNHWVDQGOHDGWRLQFUHDVHWKHSDFNHW
ORVVUDWH)RUWKHQRUPDOVFKHPHZLWKRXWVOHHSSURWRFRO
ZKHQ WKH WUDIILF ORDG PRUH WKDQ  SDFNHW ORVV UDWH LV
VWDUWHG WR LQFUHDVH EHFDXVH HDFK QRGH LV UHDFKHG WKH
PD[LPXP WKURXJKSXW7KXV IXUWKHU LQFUHDVLQJ WKH WUDIILF
ORDGZLOOOHDGWRKLJKHUSDFNHWORVVUDWH2XUSURWRFROLVDEOH
WR PDLQWDLQ WKH SDFNHW ORVV UDWH QHDU WR  HYHQ ZKHQ WKH
WUDIILFORDGLVPRUHWKDQ
7KHUHVXOWVRIHQGWRHQGODWHQF\DUHVKRZQLQ)LJXUH
)LJXUHDQG)LJXUHZLWKOHYHOOHYHODQGOHYHO
QRGHVUHVSHFWLYHO\/HYHOQRGHVDUHWKHPRVWIDUDZD\
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